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Petroleum and Tankers
by M, Megange

In 1914 only 3 percent of Lhe world tonnage of merchant shipping used
enginue whioh burned masut, and only 0.5 peroent had Diosel engines, Thene
porconugummwnd to 30 percent und 23 reroent, respectively, by 1938,
Today uwore then three-quarters of the mevrohmnt murine usen petroleum, and
the ovolution i contiruing, since 97 percent of the tonuage leunched in
1948 18 equipped with ongines operating on liquid fuels. Furthermore, it
should be noted thet Diepel propuleion is uccounting for a larger and larger
share of the total,

The Evolution of the Tanker

Except for minor shirmente of petroleun products in ancient times,
problems of ocean shipping for petroleum did not develop until the second
half of the nineteenth century., Kerosene or 1lluminating oil was packed
in barrels and loaded on sailing vesscls with wooden hulla.. Fires were
frequent, In 1862, however, a Cenadian inventor conoceived and produced a
8hip designed for the shipment of pstroleum in bukk, The petroleun wan
loaded direotly inte the hold, Unfortunately the vessel .sonk on its madden
voyage, and the idea was temporarily abandoned. The x:tom of using barrels
was again adopted, with some improvements, Oradually/dmprovements led to
the substitution of long irem cylinders 1aid along the axis of the ship, one
above the other. They were not removable, and unloading was effected by
the use of pumps on shore. Even though this vessel was a aailﬁ:g ship with
un dron hull, the risk of fire was st411 considerable because the eir in
the spaces around the oylinders becane saturated with. combuatiblo"v.mpor
in spite of all precautions which could be taken, |

The Nobel brothers became interested in the probleu, and boi?luen 1870
and 1880 they constructed a series of tank ships specially ndnpt;d, to the ?
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trensport of petroloum products on the Cappian 3ea, 'rho\ last one, the \
"Boudah®, was built in 1879, It had an iren hull within\"whioh there xnm
Exuueiwy was a row of tanks ahapad to aonform to the shape of the hull; |
these tanks were separated by lengthwise and oroanwise partitions, and
above them there were expansion chambers designed t.o oqun!iu expanaion
resulting from variations in texperature, 'rrl. unlouding pumps were looated
on the deok, |

8ix years later, in 1885, the first tank ;hip wan built in Mamburg,
It was ohristened the "Glokaut® ind was designed for the bulx simment of
Petroleum woross the Atlantia, It had & deadweight tonnage of about 3,000
tons and a 200-horsepower engine located aft.vss,.,u,u.s Exoept for the
faot that it »til1 had ite puxps on deck, instead of in the body of the ship
as in more recently built vessels, the "Gl#ckauf" disphnd all the charao~
teristios of a modern tanker, and 1t required only & quarter of o century
to m this type of ohip.&w The tonker is now a speoial type of vensel;

it may undergo further development, but it will not be baeically 'tmﬂuronod.

[

The Modern Tanker
nmore slender than

Low in the water and e froighter of the sume tone
nege, ¥ o londed tanker shows a characteristio silhouette, The fresboard
represents between one~third and one-quarteri‘ Ibf the total depth of the hull,
The forward sestion is not very much built up, and the deock is quite olear,
The central cubin, with three decks, is on th‘ forward third of tflq vessel;
it contains the salon, the quarters for the oaptain and the deck officers,
the shipowner's cabin, & the map roow, the copmand post, the radio room,
théj:;’&ﬁimnt for taking soundings, perhaps ;ﬁdu- squipment, There i a
seoond oabin aft, with two deoks differing 5.& size and topped by a single
large funnel. It hsmmwmxthw oontsins the quarters of the meochanic's mate
and of the orew, the galley and its oquip-g;t, the governor, and maturally
the engine, ‘

Running from the extrems forward uoﬁu to the aft oabin, and on a ﬁ
level with the latter's fiwsk lower deak, in other words, along the acentral ‘

iy
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axie of the ahip, there im a pamsageway whioh permite vassage from one

oabin to the other in any weather. In heavy seas, waves bresk over the -
deok, which is then nn longer accessible. Beldw the paBsageway there la
& row of large pipes which werve, amnng other things, to carry stesm, The .
deck 18 of metal, level or mlightly ourved, In vurious places thore are

shellow boxem, the covera of which can be raised axut to permit access to

by B ’ T e oy

,‘-. LR i ' ESEREE !
the interier of the tanks. “"""‘“"‘“‘""‘Mm

whose multi-colored oontrel wheele govern the internal network of pipe-lines,
A purp room, general located jwwiocxdmuw in line w’th the onbin and forward
of 1%, perhaps with a secondary one aft, two short masteo, vontilators above
the pump rooms and above the anglne rooin, two or three louding boons, and two
1ife-bouts slongeide the cabin complete the ploture of the tunker,

Deponding upon 1ta size, the veseasl accommndates 40 to 50 orew nenbers,
whose oxtremely well-kept quarters attempt to courensate by a aertuin amount

Sheed e 00 Uneee e s
of comfort for the hard 1ife on bourd vessels which : ol ,

4 longitudinel eross~meotion of the hull would show, from fore to aftt
& forward lLold mbove a balln;f’,{;";r cofferdam; a series of three or four tanks
divided crossways into three secctions each/ (there are no expension chambers ==
protection against expansion is achieved by not £illing the tanks full); a
purp room; another eeries of five to eight tanks similar to these forwardj
@ cofferdamj a storage tank for fuel; the engine room; and g the extreme
aft sootim)storago tenks for drinking water or water for the engines, If
the ship has e Dissel engine there are also one or more auxiliary bollers
heatad by mazut or by th:z:::“whon the englne ia in operation. They fur-
nish the steam necessary to operate the pupe and erenss, to clean the tanks,
n.ndﬁ perhaps to heat the oil in the oargoe by means of serpentine tubes inside
tho_f.anka. One or more electrical generator units and equipment to furnish
comf:reued uir to etart the enginc complete the wachinery.

vy network of plpes at the bottom of the tanks 1inks the tanks with one
another nﬁ terminates on the deck, to permit loading and unlecading of cargo,
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On modern fankers thore are skmm Loth alternnting and rotury pumpi, operated
eleotrioully operated

oither hy atean or by electrioity, However, it appears thlt/rotary puRpe
wi11 prevail 4n the near future. Ih loading and unloading it is posoible
to munp te or from all yum tunke simultanecusly or ohly to or froem certatin
ones, It 1o elao poseible to transfor the onrgo from one tenk to unother
in order to muixdtjew equalize the load, lh"; traveling with a 1ight loud,
the ghip pumpo see water into the tanke to asesure slability, more or levs,
dopdnding uppn the state of the sea, Although this is reforred to aus vallust,
it should be noted thut tenkers do uot have bullus' tunke as tuoh; 1he oil
tanke fulfill thie funotion. The chip aleo utilisen this operation, after
1% has just emplied w load under lLigh stoew pressure, to introduce outr de
air into the tanke thgough the orificec mentioned abeve, Ly placing cloth
eleever over the deck. Thic opersticn peruwity tlie removal of petroleuwn
vapor, for the tankers Luve to be de-gunn;d ;At‘ thé 'po‘rt of loading, A
tanker whiak hua",‘v.;xiloadad and has not yet been de-gussed is more dangerous
than & Josded tarker, A second network of pipes for the fuel pernits the
loading 6f the wezut atorsze tanks and also cornmects the tanks with the
engine,

Protection againet fire is essured by a device whioh permits the tanks
to be uvaturated with o vapor whch renders their atmosphere inert; also hy

foam apparatuses in case of an external fire.

The Prinoipal Types of Tankers
If we consider the ships still in service at present, that is, the tankers
less than thirty years old, we may distinguish three main types, as follows: !
&, The 10,000-ton type, from 1920 to 1930+ In 1921 the USA and Great 4'
Britain launched seversl tankers of very large tonnage, 19,000 or 20,000
tons, with turbine drive. However, the type which was most common during
this period was about 10,000 = 11,000 desdweight tons (deadweight tonnage i
being tbe admissible weight for oargo, equipment, fuel, oto.)f}ggg neters
long, and had a speed of ten kanots, i
The type of propulsion was divided almost equally, at least at the g

A
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boﬂw,ng of thig rerded, between rtean mhmlwm vith trip.lo-ea'panuon
*ngineg, foneuming 28 4o 30 tong o heavy magut per day, and PMesel angineg
ochsuming 12 ¢, 1% tona of Dieasl o4 PeT day, The lattep Vel produced al-
moet, mclunively In the shiyyurdn of aontinenta) Tiropey There wegqe 6lec g
amull Perventags of turbine-drivon tankery anong the vesgelp of' thim ¢ riod,
built 4n Englick op Amorieny, oliiryards, Mhelr Qonsamption of el yus ulighte
1y higher than that o 8iwilar ventols Ui ppud with terJ.o-uxpmmion olgineg,
It ahould be noted thgh thy ¥Pe of auging d1d net wfruot the 8Lead, whieh
wan niformly betweon 10 and 11 knety,

b. The 15,000t on t¥re of 1990 . 1940:  rep 1930 on 4ho dendwoight
tornege of way the newent, VeB001s incrongeq to 14,000 16,000 tong, the 1a4e
ter Hpury 1 sonjunction wiy L opecd of fwoywy, knctn, hidng tonelderod the
moet: coonomd ey tt the outbrock or ghe wiers  The tripia-expanaion thglne had
pmoh.ically Aloappeured A0 far np npew Vousele veye conoeined, Theve venained
only +hq Diunol, vhich rredomingteqg mz’uculnrly n wontern E‘nropo, vonsuming
14 t0 17 tong of Diomed yy] Per day, und the turbine, whioh enjoyed a oertain
tmownl, of fuvoy in the nos and Opeat ﬂrihzdn; Sha lattoptg conmamts on amounted
to 25 ¢y 35 tona o;;nmut per day, dopending upon the speed, but the lowep
Price of t)p erude fusd uneg by the tm‘bim, heavy magt, paxtly Oonpenssteod
for thig inmmvoniunce. F\:nhnmara, the turbine vae aheaper o buy unl 4o
miintein, go that it wae able to eolpate with the Déémel euglne, espeolally
in the USA, where shiptp nechanios were dAfioult g reoruit,

Ce The Tez; war dcvclopmon-b, 8ines 1939, the Uortnd Stateg foung
it Beceasary to butg 4 Tloet of tankers #peedily, and the T~2 SE.A1 wag
adopted, Tty hull 1y entirely welded, 7144 dendwaight anounte to 16,440
tone (1nclud1ng way equipmont; conmexrelal deadnight 1n betwaon 17,000 and
17,500 *ona), Its rrootion) 8peed ip 14,5 knote, 1t 14 160 metery long,
20475 metars wide, and hng o draft of 9,2 neters when My loades, It 20
oquipned with 4 watortuba boilexr whioh fuminhei steam gt 40on® &nd under
& prassure of 3 ke dogramy Per pquare centimeter to g turbine with eleotria
oal tranmiaaion, whioh develops 6,000 horsepoway, Its fuel Sonmumption g4
40 to 45 tons of heavy masut pey day. Propulsion 1o by a stngle sorew, Ity
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prectieal vate of ¥ unloading is 1,200 touns per hours The pumpa designed
to pump the cargo ave operated mechanically from the interior ol the vngine
room, by means of elegtrioc moters,

Thie shin, which 1t remarkable 1w gpéle of certuin dereotns dus to the

femerfaot walding teolnique ussd oa the Jiwll, waw produced in guautity) 481
neve huilt, I of which ware lost during the ware The rewainder represent

more than 35 parcent of tha traneport oupaclty of the world tanker fleet,

Post=for Tendencles

In spite of 188 sdvantages, the T-2 ip regarded as out-nf-date, The
tendenoy in new oonstruction is toward vessels of higher tonnage. The largest
vessel afloat at present is the "Ulysses", launched in 1947, the property of
the American company "Netional Bulk Carriers", Its deadweight is 27,928 tons,
and its operating speed is 16 knots, However, the United States has st pres-
ont %6 tankers under oonstruction which exceed 25,000 tons, four of theas to
be 30,000 tons., Propelled by a single sorew driven by a genr turbine of
18,000 horsepower, the latter wil) attain a speed of 18 knots,

In addition to these ships already on order, a super-tanker of 40,000
tons is beinj designed in the USA. Alse turbine-driven, it will be tle
fourth largest commeroial vessel afloat. Its bull is said to have been
derigned by Vladimir Yurkevieh, who also demigned that of the"Normendie".

We should also mention that the "Welding Shipyards” in Norfolk are
thinking of building tankers of 30,000 deadweight tons at the rate of one
every four months, using only a single construstion block.

Although also ordented toward large tonnages, European constyuction

\‘ appears to be limiting iteelf to about 24,000 to 26,000 tons, with & speed
of 13 - 14.% knots and a length of 185 to 195 meters, Horsspower will be
only 7,000 to 9,000, For resscns of operating economy Europsen shipowmars
remain faithful to the Dédsel engine, which under present conditions does
not permit the development of as great o horsepower as the turbine end
therefore also limits the speed.

‘ It 1s interesting to note that in spite of the faot that the building

AR
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of glent, uliys le @ neemal tentency dn mueitiee vénstouction, 1ukimuch na
dowbMng the size of & ehlp dows not, double the coate of congtrustlon or
operrtion, nevertheless triz terdency was not able to develop until the
end of & thoretgh cvelvtdon of the Aoternatdond pelioleum warket,

Sines refining oviginally took plaus wlmost entiraly s the qeint of
produet.lon, the increans 1. wda of vepnels wnn Wndted by e ne g plby
of putadng in ab porte v ol verded grontly o waler depbl eud Lu the cupa=
eity of aborage recdllbian, A Steber of ayw Lurmgy wen Wherelure ruled
out for a pgreat wany vovtes.

However, since 1930 *he sliipment of orude pelroleun hay Laken proce=
dence pver tho sldpmant of rafined producty, end the centere of ruefindng

production
hove ntAftnd from 1le polnte of vangkdm bo the pointe of convungblon.
The obcodions %o e vessels of Jurge toudge nu longhs Lold, Julle eb
pecondary ports ure mde by IR connt’ vevsuls of enall touuge belonging to
tho refineriuvs, while the refineries thenpolves lave lerge sburage capecitlies
and Asep porbe aveilebles The seve 15 true for the loading port:, which are
e etoo 14m hed lnoniaben
shuttle

The majordty of ¥invers therefore make/runa, durdng vhich the length of
time spent in port oun he yeduced to luse then one duy for louding und to
two op threa dsyc for unlondiug,

Thus everything fovora the loyge, Cost tuder copuble uf lovding snd

unloading within a few lours.

The World Tenker Fleet
The tanker fleet is the most {mportant of the s pecialimed fleete and
represents 8 large part of the nerchant marine in general. It mxax inoreased
from 1,400 ehips with o total deadweight of 17 million tons in 1938 to 2,01Z
vesselp with 24,410,000 tons in 1949, At present, 30 percent of vessels under
oonstruction are tankers,
In general, there is a congiderable dlaproportion betwosn x a oountry's
inportance ae an importer or exporter snd tne importance of the fleat sall~
i.ng under its flug. Some countries have a very great excess of oapuoity, and R
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thelr olips wie uwued priuacdly to cover the needs of foreign countries;
other countries = the e jority «= cover only a swall rpart of their om
requirenentu,

A% present 70 peroent of the world tunker flect is t8iling uvnder the
dacrican, Loylial, Noivegiun, und Panemanian Yluge. At the end of 1948 the
United Stoten ponsenued 457 tunkers with 9,3.:8,000 deadweight torns; S
frm Eaglend had 463 ehlpe with 5,177,000 tone; Norway hud 209 ehips with
Q 'IAm,uou toin} and Pansus nad 102 6blpo with 2,334,000 tons, The French
o1l floet dnclvded 040,600 Geadwalght tona on 1 Junuary 1949, to which nhould
be added 22,500 tous iow bho,.’,::ﬁtnl vegeo.ls,

Conaddnrlig tiw specialisad Uud oI taukerw, it 1s not aurprining that
W lgo nunbor of Lhen bulosy to oil coupunies, .t present M}, o ulmoat
helf of Wil guch uhsele, whersuu pikvaty shipowners control only 37 peroent,
the twardnder Vol wbauged Dy the various governments, The princival fleets
tre thosy velongliy to the Stundwid 01l Company (New Jorsey), the Hoyal Dutch
Shol2, and the anglo~Irwulan, or theiy subsidiuries. So far as tonnoge is
coneelec, Ueoe vuwpanies rival Ghe largest shipping compenies, Yor example,
the Reyul Dutbh Shell group owng a tanker 'laet of <y135,000 tons, deadweight.

wloee the wur u grewt offort wus baen made to modurnize the tenker fleet,
In spite of whiy 44 does ot appear that tonnuge will increuse during the
coming years i the eaue prorortion an the requirements of retroleum producte,
Nuvertheloms, bhe undpplig cupucity will be edequate providing thet inter-
netlonnld traffic sootauernt develope in conformunce with pluns., An effort
13 belng sade to effect a redlotribution between supplier countries and ouge
tomer couniries, which will tend to shorten th:}:ﬂ?lntancu.

The Limeficau lnjerblug countries will be supplied mainly by supplier
counlries on thc sume ooutinent, The Middle East will supply Europe and
Aifriea by reans of laxge pipe lines, whioh will run from the Persiun Gulf
to the Meditorrancan, ¥inally, the For Exst will be supplied from the proe-
dustion in the Indonesian archipelago, which ig being redeveloped,
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